Over the last years, several strategies have been set forth for establishing sounder and more sustainable production patterns, and consequently for the reduction of solid waste and appropriate use and reuse of natural resources. Among them, the circular economy strategy (e.g. European Commission, 2015) suggests the implementation of closed material loops in productive systems, aiming for optimal utilisation of available resources. In addition, for an appropriate use of biomass resources, the bio-economy strategy (BMEL, 2014; European Commission, 2012) introduces a value-added oriented hierarchical utilisation of biomass for the sustainable production of materials, chemicals, fuels and energy, after providing the sufficient and healthy supply of food and feed to meet the basic needs of society.
Both strategies have in common a circular management of resources, which has raised several questions regarding their practicality (de Man and Friege, 2016; Lieder and Rashid, 2016; Velis and Vrancken, 2015) . Many of these questions could be clarified if there were a clear vision on the meaning of the envisioned circularity. And in this regard, the first step should be to critically discuss the concept of cascading, which has been identified as one of the cornerstones of the bio-economy and the circular economy strategies.
After all, how do we define cascading? What is its role in a future sustainable use of resources? And also importantly, how can we measure cascading and its effects on the system? This editorial addresses these three questions, aiming to establish the needs and challenges ahead for implementing the novel circular economy and bio-economy strategies.
Defining cascading
Cascading is often referred to as the measurement of the temporary material stocks associated with characteristic individual products in a system during their use phase, and used to estimate the potential type and amount of materials that are available for the recycling infrastructures at a certain time.
But there is actually more to cascading. A second aspect is associated to the quality of the material streams. By providing a qualitative assessment of the material streams after the life cycle of a product, their technical and economic utilisation alternatives can be understood better. And this has a relevant role in the definition and establishment of industrial concepts that close or at least improve the material loops within the productive system, as it is possible to define the highest value-added alternatives for the available resources.
The cascading concept entails a further dimension, which is the consideration of the lifetime associated with a particular product as the characteristic assessment time frame. This life cycle perspective enables evaluation of the potential impacts associated with the product or a productive sector (e.g. resource savings, characteristic emissions), and provides a way to evaluate the system's overall behaviour, which is relevant in light of evaluating alternatives to implement the circular economy and bioeconomy strategies.
Moreover, the cascading concept has also a spatial dimension, which is unfortunately often overlooked, and which has not yet been discussed in much depth. As the technical concepts that drive the industrial networks to attain these strategies are implemented at production facilities, these facilities become part of a 'regional landscape' (O'Keeffe et al., 2016a) . Within this landscape, or geographical frame, these production facilities interact with each other either synergically (e.g. through coupled production) or in competition with each other (e.g. for using usually limited available local or regional resources). And they interact both individually and as a network with the environment, market and society, thus resulting in environmental, social and economic effects at different scales (local, regional, national and global) (O'Keeffe et al., 2016b; Siebert et al., 2015) . An optimal use of the available resources should be planned taking into account the overall effects of the implemented or desired productive system, for which this evaluation should consider the assessment of effects resulting at the aforementioned different scales.
The cascading definition should therefore include the spatial dimension in order to capture the effects both within as well as beyond the limits of the productive system. And for this matter it is needed to discuss also the appropriate set of indicators that can capture the social and socio-economic effects at these scales (Siebert et al., 2015) . Therefore, it will be imperative to consider the participation of representatives from the different sectors (i.e. society, markets (including consumers), industry (manufacturers), biomass suppliers and government), and from different scales (i.e. regional, national and international) into a common discussion.
Cascading and the sustainable implementation of the resource management strategies
From a systems perspective, there are three major observations that can be made with regards to the implementation of the circular economy and bio-economy strategies. First, that the dialogue Let us discuss how cascading can help implement the circular economy and the bio-economy strategies 657973WM R0010.1177 Editorial between product designers and end-of-life materials managers (i.e. the waste industry) is still in an early stage, and there is a great need to foster it further, as it will be a crucial step for the implementation of circularities within the production system. Otherwise, energy recovery alternatives will remain as the most adequate end-of-life management options, without feasible options for an end-of-life management system focused on material recovery (Hildebrandt et al., 2015a) .
The second reflection deals with the assessment of the production system itself. Current efforts aim to develop tools that enable the evaluation of direct and indirect effects of the valueadded chains under a life cycle perspective, and its inclusion into the optimisation of process design (Budzinski and Nitzsche, 2016) . This is a major step in process design and optimisation, but there is still a methodological gap to capture the potential effects of the intended circularities within the complex industrial networks fostered by these strategies. In this regard, there is a need to incorporate a more dynamic analysis that takes into account the different scales and dimensions directly and indirectly affected by the implementation of these industrial networks (Hildebrandt et al., 2015b) .
And this leads back to the third question. An appropriate implementation of the circular economy and bio-economy strategies will require the measurement and monitoring of the cascading degree within a productive system. In order to develop this measuring and monitoring framework, we need the discussion for defining cascading and, most certainly, we need to involve the stakeholders related to production networks to participate in the implementation of these strategies on a regional, national and international scale.
In view of the above, it is important to consider the regional networks as a main part of the discussion to define cascading and its monitoring. By introducing the regional overview it will be possible to carry out a more disaggregated assessment at the different scales associated with the evaluated system, and it will be possible to establish the cascading degree of the system and its influence on the overall sustainability effects.
Waste Management & Research invites scientists and practitioners to participate in this discussion, by submitting manuscripts focusing on the practical implementation of the circular economy and bio-economy strategies, and the role of the waste management sector in this future implementation.
